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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOS-type 
image sensor that can take an image produced by an 
optical signal with the whole light-receiving surface, can 

convert the optical signal into an electrical signal, and us "' 

can output the electrical signal as an image signal to the 
outside. 

SOLUTION: The MOS-type image sensor includes a 
light-receiving diode 111, having a light-receiving region 
that is formed on a substrate 1 1 , and produces light- 
producing electric charges, when light is applied thereto; 
an insulating gate type field effect transistor 1 12 for 
detecting optical signals which is provided with a region 
25 for accumulating the light-producing electric charges, m 
outputs a threshold voltage modulated by the ~ L 
accumulation of the light-producing electric charges as ~ l — * 

an optical signal, and is formed on the substrate 11; an 
electric charge carrying path for carrying the light- 
producing electric charges produced in the light- 
receiving region to the region 25; an electric charge 

discharging path for discharging the light-producing electric charges produced in the light- 
receiving region to the substrate 1 1; and a means 42 for controlling a potential barrier with 
respect to the light-producing electric charges of the electric charge discharging path. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



[Date of extinction of right] 



<19)H*WWW (JP> (12) & H # If & $g (A) (ll)fc»t««&»*« 

^^2002- 134729 
(P2002-134729A) 
(43)&H B ¥fiSl4^ 5 10 B (2002. 5. 10) 

(51)IntCl.' Fl r-n-F*(##) 

H01L 27/146 H04N 5/335 E 4M118 

H0 4N 5/335 U 5C0 24 



t««S WjR*©»17 OL (£19H) 



(21)fflJi## 


#«2000 -327662( P2000-327682) 


(7DBHA 


593102345 










(22) {fug B 


¥^12^10^26 B (2000. 10.26) 




#£;ilJ^iRffi»4tKST#ti8 3-17-6 






(72)«W# 


JUK Si* 








#*;i|*«SrlJ*i^E»f«^ 3 T g 17# 6 














(72)36W# 










tt*;r|»««TjJ«4tKiS»f«^ 3 Til7#6 














(74) A 


100091672 



















(54) [8W©£ft] a^jg|8i8fi&iy:-eo|gft^ 



(57) [mm 

mm] %m^x\ i^mi^m^x^m 

1 1 3lfi*4««f©#«HB*2 5S:«*, 3fc«£m*f 




M 2002-1 34729 (P2002-134729A) 



mmmm t <e§h- s m#teiS»K * , 

«©*'->««£, *yy^ttoy-h«Srort*fcBB 

£ ft fc Wia^ 2©') ^/msj£i*j cjBric $ ft fc y 

£ , flfft !J > VWDV— htt^©fl#fcBtf MiB^ 2 CO 
**A^|«rtli:»j*SjT,fcKv -<>«?«£, StIEKK 

fray**** 9 ti«V^tt**«S:frr5iiijlS«jiJB 

£ u mwk%m.\mm 1 © ^/mwtes 

9 . HtTEm#i|E^«iiHfr|5^ 1 © ^/HiWWfg 2 

©?=A«*fr*trr £ z^mt-rmm i ta«©H 

Mfi»K«:tf L X&& £ ftfc /< 7 o - K i~f > 

^- h £ fflremtttSKfifflEft i ©^/w 
t> miiem i © * i/Mgig^e. itutEKSPMHii *mx m 

3 ft T ^ 5 £ £ £ 5 »#* 3 E* 
©HftafciSB. 

[»** 5 ] flwa«nf#ffl«Krt-eifeo x, < £ 



2 

«J* $ftTV N 5 i £ £r#fiS:£~t~<5it>£iI 3 fB 

[»*«6] tfriami©^^ffi*£^2©'7^ffl 

*©IH tfrE» 1 © fr^HMftfttflS 2 © frm/HHfc £ 

9 i«£©-««Sij«£^E£*s r £ t ± o tfrta 

JfcSJvCVS £ £ SrW«£ 2 7bm 5 ©flfta* 

io [ft*! 7] fftfBigl©?^HI«£i!frfe$2©^ 

/HBtfttffiSfcftttu airless i©*^^*©* 

SrWEfB 2 © £ i/Hi«©3p«4b«« <£ <0 t iff 

< r £ m i 5 tmmms&mtofcmiRm&m 
[»*« s ] tiiumffimmmm 5 Glutei! i © 

£ mira^ 2 © » i/Hfi* £ SrSsHEi- 5fi«© WE 
[W*99] fIfalSl©'7i/U^«£tfliH^2©!7i 

mft%£.mKMi-zmmmzmtz>^mz, tarn 
% i © t^^mmmmmtitcKMmmimtiiv 
mm*hwm 1 © c^^«©ffi^«, wies»* 

TRlt kftfc h 5 7 7 ?- Y -e*> 5 £ £ frffifc £ 1" 
§lt*I|8|Eic©@fta^gB 0 

ttird^ 2 © -7 ^^mm^mmm fc-*msi«« 

1 1 ] iWKmffiiEasRKrt-e*>o-c, />4 < 
£ t miia® i © * i/uttKa* e, flUfas^ mmmm mx 
mm® 2 © t^vmm^zm<Dm\zmrmmm 
mwti£tix^zzkzw®ti-mMm9fim<D® 

" int&z 1 2 ] it i 1 1 ©@#»#aa©# 
^sriocojij*£L 1 mmmmm&m±.Kmmmz 
ftr ft 5 r £ ^ f « @^a^ss 0 
[»*« 1 3 1 mmtmm<DMum$ii<D&mmm 
mmzk-bi^ &*(offiiz®i<Dt^/um®frbMTfix 

\z#^xmm%%£mmzm-zm{mmzm®tz^ 
mm. 

tw*« 1 4 ] tfr!2»© B^i±?ij t § ix-c 



» m 2002-1 34729 (P2002-1 34729A) 



3 

5] mmmmmma, mmm^mm 
mtmy- bamj^gi* hyy-y*?©y- unite* 

flMB»*y- has* h 7 * #bfw >m® 

by 

mmmm?~ mwM&sk vy>v*t © y-*ig«© 

3fdfc©H#«giSo 
T, lfflEft»£*ffil:^<Jfe{iS-*II*ffiU Ktfcft 

fflMrt tttf ffl U 

(b) 2fev>-e, gfrfdl-^Twii*icov>T, iWEgftig 

(c) fcV^TJ, WiaS*««rtfl33fc«4««ffc»LT«f 

fc%m<nm{mm*i&< lx, mmm±mmmm 

(d) «riE3t»^«iarir#JS-f5*ffl#K*ffl 
T, MdS3tffl«^ro7t^^«:#(r^LTBffiBm#^ii 

mmmm< l-c, «raa3t*4«?if©#a*k:*r*£;-t 

KSraLTS9iaJKt#WL, itfrfdSM^ftfctT 
W^t-»fficottjfdfi 1 co®Scol-'<TtoV>T > ffiGi&SHI 

< LTmridSJt®«r-i§^i-6)tis4m^^Hfiia«» 

(e) Mid (d) elx, mmmmm*) 
a*^l/fc*^s*^rtWB•♦•'^T©fift•o^^T)■*llE*t^l+ 

7] ftjsa ( e ) ©ftffcoflrejboT. Wis 



(di) tfnE*«4«ffi»*««*fciiastLfc3t*^ 

(d2) fftmm±.mmmmm^mzft 
%±mm$m Lfz-mx<Dmimj±<n%itm*& 

U 

(d3) &^x\ flwa3t»4«fflr©*a»t*r^-t-5Bi 
«M&«©eiim 

[0 0 0 1] 

^©mstj&kihu J; p l < f±, tr?**-**?, m 

•KifflV^ 6*t* BWC«ffi*H*a;OMO Sfi-f * -iHr 
[0 0 0 2] 

[&*©&»] ccDSi'/"y-feyf-4 > M0SM^^ 

**o*Vf*ffc«3a|El»3|^iftBCCMOS 
ft#fttoTff«-C*5iV>9S|jfttfejJ»LT, MOS 

o [0003] iw^p^ttro^rofiiB]^^ #BfflJI 

WnPtUa («■¥ 1 0-1 8 64 5 3f) SrftoT#fF 
(Ii#f2 9 3 54 9 2f) 4r#TV5«, ffflMO S 

ft**?**— wmm-tzm^® 

/l^«i-±oT^ 0 -cv^ 0 *flf«iafflMOS 

-hmffiT^, y-^«*©j£^©7^/^*rticy- 

[0 0 0 4] ti5T\ CCD-feV1M±p«*=*/Vi/^ 
y^SfLT'M^v't Kir 



ft m 2002-1 34729 (P2002-1 34729A) 



5 

.fc?>ilia«:»»3i&tr. *LT, -at©*t)jgL.|(im-J: 

mm t#msi-S5v^is»it£E*B]ip lt^u 

[0 0 0 5] 

t*W^*ftL±5i:1-ailiH] U&»Ue#e>, _hEH 

Siv^lBH***. *^fi, -kEft*ttftf©|H!H£ 

S 5MO S §M * ytAXPtnMmttk&mr 
[0 0 0 6] 

ft, ^©^ttllftW^gCff,"?, ^©@{«i#S« 
t, 9fffi**^«iSf 3feS53-*ffi©* 

[0 0 0 7] SP*>, 02 ( a ) , 07 ( a ) AtfH 1 1 

(a) t«+J:3fc, S3t^^— Ki l ltS*^ 
Kl l lfclW1-53t«-|-ttfflfflo|fi»y-ha« 

3tf*&iijfi o 1 ^tLTi^. ^Lt, gft^*- 
-Kill llplrolfi 1 1 _kro nWS 32a fttffM 

^fcpIfflSiro-)i/«15a, 4 3«$ 
tl, MOS 1 1 2iipM©£&l l±©n 

113 2 b W|$Jvrcpi©|20!7i^l 5 
blC^^tl/TV^. MOSF7^^112 
<D^^*,um®<DT<n%i2<n<?^/um®i 5 bftx-feo 



6 

[0 0 0 8] Sfcfc, 02 (a) , 07 (a) , H9& 

tfHi l (a) fcjS-fiSfi:, 9.1L?4*- Kill* 

ropSoSl^x/HiUa, 4 3©»KnS!l3 
2 a£RA,T-p§i©»gl 1 fc*j}So-C^.&p3!©tf- 

^7P - 1 OJdftJjftot^7B 

-KWV^-h (OFDG : 3t^4S#iC»-t?,m{4; 
io Mtt£MfP1-<&3ft) 4 2, 4 2a, 4 2b^ttMKl 
8 afc^UTSiltfjiT-T^S,, t-^7P-Kwyy 
-h4 2, 4 2 a, 4 2 bcoT^T'fcoT, SlO^x 

/hh* i5a, 43 vvmwiLOi&mvtxfiTiWM 3 2 a 

©Sat, SblW-fs^-Kl 1 l^Wn^co^MtifW 
1 7 t pl»t-^7n- Kl"f>f*4 1 fc£o&<* 
ffi»*©nS!**Xl±pS!fi* (ftflfttt) 1 7c» 
J&£*VTV>5o iE»lll»!7i^Wl 5 a, 4 3«> 
bnS!3 2 a&i;*-/<7n-KWyffl«4 1 £g 

20 «4«^^-A7P-FK^M2, 4 2a, 

4 2 b t J: 9 «W*a»K©3t»4«?(ffcAJ+s«(t|» 

[0 0 0 9] 08, 010 fcTjcf <fc 5 t, 

-frf— Kl 1 1*©!?3;/U«(ll 5 aWt^lJtlStoT 

itS<fc5K«8Loo, a»o, ftfrffl Cdtv^tttfr^r i^i) 

^ft*^WH-5»l«)>5'XA^Wfil BafetfLT 

/<7P-KWV«I*4 ltfttttfeivtv* 
5„ *-/<7P-KKi'y-h4 2g < 4 2bfM"~ 

[0 0 1 0] ±B©*MSfcj8V*T, *+5T#*y 1»2 

* + y T-ftfy Y 2 5 lcS5m#teiiS^T'^4mit 
t*ri-5«flc»KSriW«ii-5c:i:«iT?f 5±5t, 
0*5ftW»ft*TLTV^S. Hit, 02 (a) fcjjcf 

mWl 5 a i 1 5 bilifi»g©pS!««l 5c^L 

"o [ 0 0 1 1 ] m 2 ic, 0 7 ( a ) t^-f «£ 5 t, Sjty 
'f^-Kl 1 lS©firo!7i/uSJt4 3I1MOS hy 
1 2|»©if2©!7^Uffi«l 5 b itJfcpM 

*3lc, 0ii (a) t*i-J:5t, mi^t>*^2©^ 

15a, 15b m±it nl|32a **^T•Ia 
«$^Tfci9, YyVX7Tf-YA4\mi<Dt^ 
ffltttl 5 a «S«C±*^f, nil 3 2 a ©i*?r 
m.X%2<0^^/VW$.\ 5 b©*g»««©±*fcfcfco 
T^itfetLtV^o h7^77^-h44«Tfni 
50 S 3 2 a ©5felfc{£!g© pSMJS 1 7 d 



tSB^2002-1 34729 (P2002-1 34729A) 



•f, nS§3 2 a^aBfftdfflU-CV^Tt ±K 
[0 0 12] fcfc, ±E«3fi©H*iWftiSB, #«3S 

#£iJpa^5fW£tTftfc-tf:3 0 BP*,, 

y 7#*y h 2 5 l*J<0«g«?Srt*fLT*+ I> 7# 
fry h 2 5 feaStR 1 1 fc£5iKIS<ol;fiH*2«:ffi< L 
T, SftfWfc&lJ!*-* y 7/Kfr 2/ b 2 5 \H<Dffi®mffi%: 

mm. 

[ooi3] #^t\ ifa»fpt#5„ tiffli^-eii, 

5o SP*n a3t*«rt»3t*4«fflft»LT«^te«ft 

tyr^s- h 2 5 tclE&l-So 
[0 0 1 4] &V^, KtU LftfftCfrS. KfflUttfrT* 

ft, -fjr-3, )tmtm$^fcjfeff^^K^ttir 0 r© 

A?f636«*it*WL«>fci{>fcWi**i,fcfffcafcPM3|| 
©-f^T^o^T, S3t««rt©7t*4mffifK#UT* 

ttS****>fe«ffir#aaiSSraL-C««l lfcttfflS 

tts 0 »w$ix4v^tf (*a#4ff) ©wii©-^ 

T^y7^?h2 5HS«l 1 
*S«:JgfifcL-C*-r !>7#frj> l>2 5«MSSf^ 

7tf*y ^2 5rt©3l«4*^J#|iftLft^^J:5lE1- 
5,, 

[0 0 15] rtO±5i-LT, **&*#fc*JS1-$j|£ 

ft#ttf*fc|»WI*ffl+. fcfc. 3Hff9ttJf*aiKB 

5. ^ XflT#d6»ft»< fc*©WB'J«»fPSrff ftoT 
tJ:v\ BP*>, 04, 05, BB6K*i*J:5fc, ^fflL 



(5) 

[0 0 16]#Tfc. ±E«(^J;i9#$tl5fl2ffl -a 

WSSSil, Sft^-f:*— Kl 1 l»Sl©^i;HSi 
5aHnSl32 aM^7P-KHy«4 
l£HTffi£l 1 t5SSKT?*>5. Sfc, ftftKSfr 

[0 0 17] Sot, iWftfctt, 9%fUfo>b£K 

i ici^ia»5**4m?(fo«Ens:i6y«ii-5rfcasT?# 

3 0 «*££&*© 5 fe. SJt^*-Ki l l 

20 Ml«!?x^i|il 5 a tMOS l>7y^?S© 

$ 2 opx/wat 1 5 b t ©jMMMfcttftg© p 

«1 5 ciiS^4UT^5 0 

[0 0 18] iSSScOp^ffl^l 5 c iij^ 19 <»® 1 
»2©*3:/HW*l 5 a, 1 5 b fcJt"*TjE?Lt::#i-« 
•ttiMKttS. d©#£, fr-hftffil 9tOT1-S 
«£Efc KWvffi«l 7 8K:l?ail1-8«EEitr«»»t 

iWEi-Swfctio, pifi«i5cot^±t 
ffir t i ft 5 J: 5 KIBW- s r fc *-e# §„ r 
WCJ;t), £,Hfttt(C, ftJWttS^fe^-f yr#^ry 
30 h 2 5 fcfia* 5 3t»3-m^w«EiitfW»i-5 r i 

So 

[0 0 19] $feir, gft^-f:*— Kl 1 l§|5ro^lC0 
<?^/V^4 3itMOS h7^-^? 1 1 2tUtO^2C0 
9**mmi 5bJ:Dfcpfflro*ttft«*#i8!<4oT 

5 b « p JRV ^<Off 1 © 4 

^ 5, h 2 5 i- fafro Jt3S4m#©ifti^W-ts r t as 

[0 0 2 0] W,KO^^.;vmm\ 5 a t^2©i7 

3yHWl5bi*naJl3 2««r^LT»R**b, *» 

ry-F4 4®Tfnll3 2a ©*lCfi*«© p S 
fill 7 'd*»fi)ES*t-Tt>J:V\ hy^7 7 y-F4 

50 4fcTOH-smffifc<kt>, ^©M«e©*s^^4m# 



to M 2002-1 34729 (P2002-1 34729A) 



9 

38£H# ©if ii*M«l-5 i t *-c* a. 

[0 0 2 1 ] £©*93©B{««l*ll©B»#8jfc:i8^ 

Ttt, wft^fs t samm t nuttm t * r ©g£* 

KfflL»f^t*5v^-c, SfcfT©w*!i»e>ttm#«: 

«*ai-(R£, «mK2s«K©*ffii, sft$tt&&© 
ateftfc* + y 7«L^i 5 fci-a 1 1 tfc. ie 

tffry h 2 5©7jfc#ft£-fr-fir, &&1 1 t#WT?# 

[0022] cjiicj:!!, s*ffi±ffi-e, a*oiai»jc* 

Sr««fi#t**L, BWfcft^i LTHfHWMM©* 

/HR«1 5 a, 1 5 b*#±|afca»©*«®©»£, gp 
*> ftSSS^l 2 5 n g©#3\ ffi*j*a&l 2 5 f± 

ilnfta. 

[0 0 2 3] 

[3§0JI©i?Jfc©I*?i] HTfc, imw<n%M<r>wm.'i 

(ft l ©**©«HB) H l 14, l ©&*©» 

«-e*>6MosS!-f y-s?*y*oiwscB*rtfcisrta 

lfK7!) htoV>f*+¥ffig|-e*>5. 02 (a) 
14, H 1 <o I - I *(cfB 5 WfiBBlT?!b5„ 
[0 0 2 4] HI XWH 2(a) i^/p-fj; o fc-, J^Pf 

* i o i rtfc, a*^ k 1 1 1 1 jeft^tftwfflM 

OS h7^x^ l l 2fcWIWSLTB!ltfeixT^6. 
MOS h7>^^ 1 1 2 i Lrnf-f^f-fyv? 
•/ayMOS^^X? (&IT, W:MOSh7^ 

fcfflvvo^s. wm$ti o l fi-fTrt-CH*fc$Mt3 
fri/O^V^s, pS»t-^7a-FWy|«4 lie 
*0fTWi4S»lt;*iiTV*. 

[0 0 2 5] r*LfcS*^>f*-Kl 1 1 tMOS h7 
y^^l 1214, *h«i*fc6?iEA«K, fip^M 
1 CD 5 a iS(2ffl>>i/I^«l Bbfcftjft 
Sft. ^Hbro^^/WffiScl 5 a, 15b(4«g(Dp 

*-KUl ©£l$#©g? 1 CD !7i/l«S 1 5 a tt^flUW 
fc±5««©«4«l*0-«t*WtUTV^«. MOS h 
7^^112 ©35#©S5 2 © ->a:/uH« 1 5 b I4C 
©fl«l 5 bmtf^+Stfyv^i'A-teioTT'+iM' 



/0 

[0 0 2 6] gjfc^ Kill (D^tii, El 2 
(a) fci^J; $ fc, P »aSll±(;nli3 2a 
sWftaSflTfcD, ±KLfcfgl©!73vMS$l 5 a{4 
C»nffll3 2a±fc*J*SilTV>5. MlcD^ 

avMSSci 5aOlt||:na«)7K«fl« (sa-raras! 

1 7#7&££*VC^5. MOS h?^*? 1 1 
2®«#m 12 (a) i^"t£5t, P S©fi«l 

l lSMUOfc* <4oW5„ ^©pllll a Jit 
■o nfflS 3 2b«c£*i-C*5*), ±13 

L7cl7^/MS*l 5 bi4r©nSg3 2 bilC^fifcSfc, 
TV*5. !7^ffi«l 5 b 0j^O¥*fl«tK<D&ifi& 

[0 0 2 7] ^-MMl 9»y^^#*VTV^5. 

/HH«i 5b©*|fcy-^iwi 6 asj&££tiTv> 
§ 0 y y^©^-h*tti 9©^M»*Htf«t5t. a» 

O^/MS^l 5 bi>bnll32 a tfrfcoT^ftb 

-Y Kill fliJT-14 K W 1 7 a jWJRS* LTg 
*^*-Kl 1 1 ©*«*«« 1 7a»»ritSti/tV* 
5» SP*>, -*Wmm 7 t PK^Wl 7 a tttS 
V^{^^tfc^lSU ! ^2(D^^ffl^l 5 a, 15b 

©«lt*»»©*«iJ*»a>« J: 5 KHM&fcJIWte*, 

'fi'ffi««r*1-^F#iLTl 7 atELT^Tfc, 
ttttttl 7Sr^Jf>fc«*«rje*1-5rt«s*,S 0 
[0 0 2 8] y-xmm 1 6 fc K W y«« 1 7 a ©M 
o ©ffl^s^Y^/v^ir^So fflft©»f^mBEfc33V^ 

-r, ^^^/vm^'f^-yu-y^B^m^w-rztc 

nac^-ir^K-^ll 7bt»rtLTV^5. ^©n 
IOft^K-7"fl 7bT»?i/^l 5brt 
K, eSrBBtfiSt^+yr^y h (iU 

»««! ; **4*iSf©#aiB«) 2 5^/S4ttT 

^5. h2 5T*i4, *tJ7#^yh2 

5fflaS©»l&rJt»2©!?3iyVfi«l 5 a, 15bfc 

" #©5^3t%4jE?L(-MLT^^y T/K^y h2 5ft® 

iCD^r-y 1)7*75- h2 5\Z.M$>Z~b&1?%Z 0 
[0 0 2 9] ft*. Wlfttf«2«!)^3:A«Kl 5 a fc 

1 5 b©wt^i-5is»awps«« (-mmmm 
*S) 1 5 c (4^^^^ d-— k 1 1 1 tj(D k i^-r y^m i 

7 a ift^K-T-fl 7 b ©##«#!:: yjfcafc* 
pMffiigl 5 c tfS2©i?3:/HH«l 5bfct?«d5$tl 



ft m 2002-1 34729 (P2002-1 34729A) 



11 

[0 0 3 0] Sfet, ±!2©±5i'fiTpg£#8ILT^.5 
pl»t^7c-KWVl«4 1Bil; i ni|3 
2 aSr^UTS*^^-Kl 1 l»Oj|10*x/HH 
mi 5 a#Rrtfcil-a*3. ^<7P-Fl"fyttl 

4 l tt«£ l l iSMLTia 19 , frm*5Htf*-a tit 

[0 0 3 1 ] Ilffl^x;l/^i5a^f,nil3 2a 
Mt^7p-KW>f«4 l*gTSftl;i5l 

t>, Hi co^^/i^J®i 5 aro«S5!WjE©±^ii>f,^- 

KM yy- h 4 2 hfegjg 1 8 a fcd-L-Ctttt 

l©?avMi*l 5a©ffiM«fflS|i^ni|3 2 
a©**fc*3fcoTfi»«©nS«« (SIM*) 17 
c#»*3*VtV*5. fiP*>, nIi*17c|±t-/<7 

[0 0 3 2] ±IBS*ttlftftK2 6fc«t U^ffiS 
iVCfe d.^m-Klll ©g)fc& 2 4 JM^CDffl 
*»» WBt 2 6 ±t Jfjffc $ ftfc&JSJf 2 3 

ilPl^^HTVN^o H2 (b) ^#ff.LT. * 

w<7p- FKi1Wii>Wir!IW!y b 2 5}cS 

(Ev) ©gEflj©**, atf*+J7#^yh2 5*>P) 

jysnesss^^tffijffiw^ff (e v ) ©s>fc© 

«?fcoV%-CftW-*-C. 112 (b) I4H2 (a) ©II- 
n*t»5, ««^# (Ev) ©«±wfcfls©flfcf&jF 

^M^ffi* l 7 i n fe-f a»fc*< , «»oBffi©S3tffi« 

*misfte3Niisrtw«ii*^# (Ev) ©aefls©*^*^ 

mmtt?Mm<Dmm^ (e v ) 

[0 0 3 3] S3t«*iLT©»lW>J'3:^«l 5»» 

KKVUl 7aitff+^Vft*l 7 bT©lg2© 
!7iA«*15b, ^U7^yh25, y-^.** 
16Trog2(0!7iA^«15b, **!J7#4ry h2 

5 , f-^/Mfi« 17bM K >m% 1 7 a T©I5 
2 ©^avMBijt 1 5 b^ISR^ixTV>5o Ml© 

**MMME 1 7 T©f5 1 CO V^summ 15a, nSi3 
2a, t-^7B-KMy««4.imtV^, £. 



i2 

1 1 5 bKiftltSflWHF (E v) ©]f_h£K3fiw</v 

[0 0 3 4] St3tfi*t*-ry7#^ry h2 50|Bt. 
«*©pS!fi«l 5 cirj;i9, Xt5S*fi«fc^— /< 
7B-KMyfi*4 1ffl«|:, nai32at±!), 

[0 0 3 5] y-M s^-^s-KK^- h 

^70- KW ^ffi*4 1 ^©7fc3l£E?L©»£$iJ«] 
1-5£t#T?* 5 0 ftt. IH3£#Jf.LT±fH©«jt© 

to^TttM1-5. 11 3 ft, *»M©»l©H*©Jg|B 

[0 0 3 6] 0 3iC^-tJ; rroMOSSHV-v? 

» -feyf-ft, 2fecrv~ feyfroiMSotfeD, ± 
BLfc*as©iWM*i o l tfMifritaAtfffjfrflfc-T h 
y^^^i'ia^ij^tiTv^o s«ifesft^ (vs 

CAN) ©KftjfeJEiaJS 1 0 2XI/KH'V*JE (VD 

d) (owshfemm, i o 3a»njMH«*i*A/-e*©&* 

[0 0 3 7] SKfeiEff^lKIMk (VSCAN«I) 

5 9a, 59b, • • • nmuMmt^comm^m 

1 0 2 75>&tT&fc-o-foT-TV^ 0 #sa:^ff-tti 

*&l|5 9a, 5 9b, • • • ft, fTifrfiJttl&S^-C©* 
» fijS^l 0 1 rtWMOS F^yv'x^' 1 1 2<DV~ bWL 

si 9\z.&m£tix^z>. tfc, Ki^-omjEE^n 

(VDDiM) 6 1a, 6 1b, ■■■li^yg 
flE (VD D) ©B»*JEIh]IS1 0 3i»fefTftt— 
tVCV^S. #KM>«EEtK*&i|*6 1 a, 6 1b, •• 

• ft, ffHftKHL&±xnmm* i o i ©*«•§■« 

ffifflMOS Y7VV7.fi 1 1 2»KHy||l 7 at 
[0 0 3 8] Silffi73»6 0a, 6 0 b, • • • 

WJUfefc-o-f oWTJ3 9 , &mmiHJ]m 6 o a , 6 o 

o b, • • • f±*J#lUfcafe££T©¥&pi*l 0 1I*1©M 
OS 1 1 2©y-X^*l 61^Mtlf 

ScStLTV^o 4fc, MOS h7V^^ 1 1 2©V- 
1 6 ftj«ft t#JE«£Effi|&« 7 3a, 73b, • 
■ • fcatT#£Ejfe*@Kl 0 BfciallLTV^. df-t 

yyjff^s/ h2 5i*j, »ixi?»2©e'=cA««i 5 

a, 1 5brtfc»5mWSr#W-f5fc»©iS5«ffiSrtti(& 

ta. 

[0 0 3 9] ^f>(r, MOS F7>"^^ 1 1 2©y- 
6ft^JfetSilffl73»6 0 a, 6 0 b, • ■ • 

' ^at-cif-ii-tttfjlHls&i o 5i:S^Lrv^2, <> tu, 
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V-*ftW«l 6ilff-^tH/j@Kl o 5ft©0^Lftv^ 

2 5t3t*4imsfas»BfSjx-c^5tf ©»ioy-^ 

tffry h 2 5*»6»3t»4«fft#WLfc«©«2oy- 
*«<fc«MEtg;**$ 0 *LT, H*LttV'2fti|MS« 
^riffi LTg? i MM 2 © y-*mte©il©fl;ff fcftft 

[0 0 4 0] ^¥^{1-^ (HSCAN) 2 
a, 7 2 b ^ (HSCAN) A^*S0SS 

1 0 4*»fe5ijfefc— 

(HSCAN) «&*|7 2 a, 7 2 b (tffl^-ffi^HIJS 1 

0 5 i«K!S*lTV^«. (HSCAN) A 
***@»10 4tt«-*5p*S^# (HSCAN) {&£ 
ft 7 2 a , 7 2 b £» LXmmm 1 0 5 

[004 1 ] m&£2te% (VSCAN) 
ff# (HSCAN) tit), l*, £W£iB* 1 o 1 © 
MOS h^V-y;*.* 1 1 2&«»LT)fc©Alt*fcJfct8 

(Vout ) aJfl|*W*0»i 0 5*»6K*fflSn5. * 
04, H5&V0 6tLtaSoT, -jiroSi^Lfc 

[0 0 4 2] 0412, *MI:l5MOSi-f^->'t 

0 5&tf06ii, #»ff|cj8it5, 
S*y-f^-Klll, JiAtilSi, 15b, df 

ioi*^v«<* (Ev) ©«{kw#^S:^-t-«s;H 

[0 0 4 3] r©S^, fttiH-ftfflfflMOS 
*1 1 2 tLTpfflO« 2 0^3i/|^H(i 5b(C)lM£ 

«»iffi-i«a»iw-A>e>ft5-ii©as*«ki9jSLff 

4*;, -ilroiW©^, t-^7c-KKyf|E4 

1 lig^ft-c^st-t-s,, 

[ 0 0 4 4 ] S-f , %mimft*ftte 5 o ttflfcttftK: 

HWl2»7x;«l5a, lSbAUIStt 

KK^il 7 a (^MtlfMl 7) fflSf (Vp 
d) M5ViL, i»oy-h«il 9»tt (Vg) 

4 2oie (vofdg) mmmt mnm ti-s. k 



24 

w^fWci 7 a ©mftii^^/MI$£ilLTy-:x 

[0045] roit, KK>t*i7», y^«i 
* 1 6 , y^nmm 1 7 © P nm&&vm 1 1 aj© P 
n s^-fcmff 1 1 1 ic y- b sffi 1 9 \mm 
Ltzm&\^£t) i-^^mi 7 b«i»ii*tiB*«*»s 

6t Kl^yfWl 7 a fcBttfl UMtffiiJS 
^2©^^g«l 5 bXV^-^^y h 2 5tM> 
5 0 rftlrj;!}, SSi l©±S©««H:£:£fl2Sft. 
i©tt»4i-5i«E«fftJ:0. S3fc^^-Kl l l 
S5©H 1 © pa^Hffl* 1 5 a rt©RWE?LH:B*cJHE 
lltiW^^iHI:, *+yTaK4ry h2 5Sr* 

ti9S2<D9xA&mi 5 b*>6*sifcae3E?L^#ais 

115 (b) fc*-t\fc 9 fc, mfi©ffiv^- 

1 l|f|5<D^3:/Wffl«l 5 art©a«E?L^ttl^^5„ 

[0 0 4 6] ftt, *anwrafrft5, r©4§£-t>, ± 

(COV>T, ttff-ftfcfflfflMOS h^y-y^l 1 2 CO K 
KVllSll 7alC«jE, W*.tf»0. 5V (Vpd) 
SrR]*P-t5 0 *fc 4 y-HSl9CKWVttt(V 
pd) Jltfy-**ffi (Vps) t#LTf-+*^«« 

5 ± 5 fty- vm. (v g ) , Hitf /l* 2 vSJEfcf? 
©B^Mteft. y-*ffl#i 6f±K^y^«i 7 

KWy**17a©mEE (Vpd) i: |5] CUE ( V p 
s) $0. 5V^OT§ti5„ *-/<7a-K 
N^-l>4 2i:3v (vofdg) ^TOn-f5 0 

[0047] mmmm^^x, 

(v g ) , witf^t2ve**H]jDr5r 

*«*»»] S ft, WfeSffifcio^TFJrili 6 X©H5£f 

[0 0 4 8] ^^^T, ^H*©S)feffiir, ^^ol^flfi^ 
Kill fc**:JIBIH-a. 3tflB*tfcJ: ») t*F 
-E?L*f (*»4*fflf) *f*4**«fc, 0 5 (c) [r 

(mnmmm) *© P ^«i 5 c ©E?Li^-r 

*4 1tCSS«S§ («ffHtttK») ^nl|3 2a© 

Kl 1 I*fc«i*it5rfcfc45. 

[0 0 4 9] Dct, 04, S.I505 (d) , (e) , 
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(f) \z.^Z.o\z, ^mmz^x, 3gkpgrS3ty 

Kl 1 l»»*«4jE?Hfe*-rJ»T#^5'h2 5 
fctSSU WBtt*. -CDfcfe v 4-f. 0 5 (d) fcij* 
1-i5ir, £iB*fco^t\ *H§»fflfflMosi«?y 

5?**1 1 ZOKWVWl 7a»1ttt (Vpd) ft 
$0. 5V!:, tw^D-FW>y-M2(0ffi 
(Vofdg) fc3VKl*;fr«u*»Lfc**, y-MBtt 

1 9«mri (v g ) ^itfiiL, g^so^/m 

J$l 5 aMU^ft!)7^7 F2 5^1-5!?^ 
fittl 5 b ©*(fi[*Tlf a. 

[0050] ^vn-c, v~bmmi 9, y-*fitfl 

6, t-/VB-KH'^h4 2ffltfi (Vg, V 
P s, Vofdg) *j»©ttffifc{B*JLfc*4, Kw-fvfc 
Jdt 1 7 a £>m{4 (Vpd) ft 3 V t LT, I) 7^ 
•y F2 Bt*t5»2«j'sA«l 5 bcoffififtgjfc 

[0 0 5 1 ] ?-F!Ml 9©ft (Vg) ft 

tt©tt«fc:flH*Lfc*4, KWiiWHiOttt 

(Vpd) ft5V£U t-/<7B-KW^-F4 
2©®£ (Vofdg) ft5V£LT, y 7#^ y h 2 
5 ft^-TS^ 2 CO l 5 b ©mftftgftffiS© 

*1 1 5 a(C«-LT|i*fKl(C$P>fcT(f 

So 

[0 0 5 2] RfflLttftMHrfcS. d<0«ffl»IH 

lfcffi^^^rSo S1\ ffnfT@©£®*!t-^T, v 

scANK»*iE@g&i o zfrhmsmay- hw&i 

9^©tt7j$|5 9 a!c#J2 Vftffi7J-f£ 0 WmWrtfDf 
~hmm \ 9^©W**5 9btS5ffl«(tSraj*-f5. 

Bftfratf#»&frifcfc:VDDK»***6 1 
aft/L^3V (MOSh7V'^^112fflFKVi 
fit 45) t*o, t-^D^-KWyy-h 
4 2i±ji^TS^51KtTi:'bic^mfitt'5 0 
[0 0 5 3] a«ff»il*rtw*-yy7>K*- 
v F 2 5±*ro^+^/u««<o-«i!Kfi«»«jK(E«* 

MOS l>7^^ l i 2©KW ymf£ 

>^y a^m^ti-cv^, it^TLfcir^f. 

fsvouts) asEitsiis. *fc. He (g) (ommx^ 
-rx. 5 a? d-fk h 4 2 

tsisi li^a^a, 

[0 0 5 4] «Kff»®*Ti±, 06 (g) © 



(9) 

>TV F2 5C0ttft|±J;>)(&<*oTV^„ r©fcfe, 3f 

w h 4 2 ©wfaMs^fc*. s**«T3Kii8Jt 

4 1ftjILTffl£l ltftfflSitS. 
[0 0 5 5] _h|B© J; 5 fcs LfcfllfttEEfcttft 

***ee (voutw »^fttt^.ffl-r«i^fttT*5 0 hp 

VSCANlEtt*«@S&l 0 2a>fea*iff©y-h 

mi 9 ^co tarn 5 9 ■ki&7v*hi*-*-*. «^ 

fT»y- hlHl 9-.©a^^5 9 b Sr«»«fi[t«^ 
SKfrftlEl^fTfcifcVDDKtofea 
He 1 atr/Ltsvfcfilo. tit, ^7D-FW 
>-y- F 4 2 tt*Rfr,fttf#aftfTJ: t> fcgMfilWfcroS 
» t«*t5 t rfttJ:9, 0 6 (h) ©*i»-e*1-J:5 
fc3^A*¥i~?A*fefcU 3WRff©M#-ett. B95 
(b) 

ffitfifettj 3*1,5. 

[0 0 5 6] #»Rff 06 (h) © 

£«-(Mrf ± 5 ti^;^i/A: M s^t v y 7# 
F 2 5©S{il±J: >9{S< ftoTV^S. iWfcfe, * 
+ y 7^Kr y f 2 5 t*aStiTV^4*«^]E?LttB«i 

v-f xy- F 4 2 ©m^TJMgv^fc*, $*1H«-e3tllMt 

4 1 ^rlLTSgl 1 t*fflSix5. 
[0 0 5 7] ftv^ a^f©H*T\ 0 6 (g) <Dt 
06 (i) ©SlIlT^tJ;?^^^ 
^ft^kS-tirT, MOS F7^^1 l 2ftt&f££ 

^m^^TLfci:^6T% y T#^y h 2 6K 
*»^]E?L«J*a[SiT,TVMS:v^)IBT©BMI«E (V- 

0 6 (g) 0 6 

» (i) ©4$T*^-t,fc 5 t^^^rW^/uft^ft^-ti: 
T, y Ttffr y F 2 5 i^^^^tl/TV^Jt^^IE^L 
*«RfroilSttL»ff«1'KII»Lftv%±5lJ:i-S. 
[0 0 5 8] *©n, 06 (j) ©SHl^^i-J: 5 Ks 

^/W^l/^^fftJtt, V-xS^VoutS, VoutN 
»^©mjEftffl7j1-Si)^ftff5o roiSRlL-C, * 
tfcfl Lfc^ff # ( V out = VoutS - VoutN) 

**ow-fri#-e*«. 06 ( g ) 75^0 6 
(j) ©ttftft^^MLT, -tr»teK*wLiiffftff 

™ ffTftt** y T#^y F 2 5 fc**4]E?L#»filSitfc 
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[0059] £©J:5fcLT*^T©fT©m*!&»e»#* 

try h 2 5 k*miStitt%&£.Wtaiim».Lt£^£o& 
±«ff#*lr y 7*^ y h 2 5 w*t»fi*r t, 

[0 0 6 0] rtli'J;^ gftffi£ffiX% ^Rlftfc* 
[0 0 6 1 ] (Jg2 0&lkQ#ft) 07 (a) t±JB2© 

(b) (40 7 (a) miI-lII*|cj85<llittfff<0lB± 

(ev) ©a£flso«?t^t-H-e*> 

5„ 17 (a) ICfe^T, 02 (a) tUftSi^*, 
ft, ^l(D^/l^JSl 5 a iS52 0!?3iyHfi«l 5 b 

« l 5 a © p §!©*«*»* «rfg 2 © ^/MIW l 5 b 
»pS©^tt*««J:t)tilS<L'CV>5/ST?ab«„ ft 

0 + , teCO^(i0 2 (a) il^C^-g-T^-T'b© 
«0 2 (a) tmctroSr^i-wC, RW**IW5. 
[0 0 6 2] CfttrJ:*), 07 (b) t5WJ:5K, m 

W<lBi£«f*IX!gl ©^/Wffi^l 5 a if 2©!7xyu 

2 5 fcfflfl* 5 %W±JEA\^n LX^/V^f l~</wtfHS< 
ft* ± 5 BPfemffi^iS! < ft 3 J: 5 «jE3LK:#i-5« 
tePMIt^1-5i:t*t-Cf 5. fifoX, 0 5 (c) (c 

2 5&t>^-/<7n- KKy«4 1 ~-C03fc?§£iE?l 

[0 0 6 3] rixfcit), 
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(H3©Hj6©»ffi) H8t±, $3 
MO SfflW ^ fcistt 5*^ W 

7? hK-3V^T*i-TffiH-e*8. 09li> 08COIV- 
Iv»tefc$»rifiHT?*8. 

[0 0 6 4] ^3©^ft(D^»^^T, %\<n%vm 

WMtmt^h^h^ 0 8(r^-fJ;5t, gfty-f* 
-Kll lgB©S|l©!7^/Vffi#l 5a^Tt?IJtS|o 

-fvy-h (OFDG) 42a|it-A7P-FW>' 

[0 0 6 5] B9K*+i5t, ^<7n-KWy 

20 |. 4 2 a ©T#©flWttt> 02 (a) Ct-^7P 

- K V4 Vtf— h 4 2 ©T*(-*Jtt 5 , P — K 

W>"$t«4 ia»6*3t^-r*-Kl 1 l©W!&iffl« 

KW yffl««4 lSr«fit"tLT2*lSlT?2-3j|a-e-t>*T 

[0 0 6 6] ifc. H8fciSi-J:5t, WttOMMSff 
£#fl*#«r#U g*^*— Kl 1 l§R©Hi©!7^ 
/HHtf 1 5 a tMOS h^VS*** 1 1 2coy- 

.o \^^x\^z.t\*%\<D%:M<Dwmtmzxhz> a - 

-Kl 1 \U<»%l<T>V^frffi$,\ 5 a tMOS 
v 5 ^^ 1 1 2«y-Hil 9©MT/©lBl^^p^-f5 

[0 0 6 7] fc*j, 0^. ^©^(402 (a) i^t 
1f^-T'*-rt>©(40 2 (a) il^U.t©^-f©X*, K 
W«r4r»1-5. ±B*3»**0}WiK:l8V^TH:, g* 

^ -i* kiii si!©m i © t^A<m® 1 5 a t m 
fi*i«j) xmm-%%.%>?-< k 1 1 1 i © "7 

^/Hfi«l 5 aPI±SrS5fiS*TRft, ^tuibroBi© 

*4 lasfrrtfeixTv^a. 

[0 0 6 8] rtiicj;^, ^KDmMfDMMbmK'O, 
4 l SrfTP B 1lc^fcoX^(ta^g^7 , ,e< firofllfife 

ttti i t % s 2 w^js©ff^t 

» ^3v^x^>, « i (DmmnMmt mm^m • 
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?>^ktfX'%Z, 0 

[oo6 9] mwmkw&m hi o»4. i?4©n 

fcCtSS^WT!? h{cov^*i-¥ffi^T?*>5» HI 
l (a) ttHi 0©v-v*fcJG5*fSB-C*>6. Hi 
1 (b) 14011 (a) ©W-VI*fc»5Wf*0II( 
jKOa^^^/u (Ev) (o^ikoffi^ZTik-tmx'h 
5»4©**©}g|Bt*jv^, S*^^-K1 1 1« 
©&l©r>3Vl^#l 5 a ^fTf:?!ltfltor3fei5J: 5 t 

s^ftoo, wsi-4S3ty>rd— ki i i»© 

»l©$r3:/HWUl 5 a I^±£gH££*Tim, «t& 

u- ^ y hk 4 i it e> tix ^ 5 3 © %mmm 

[0 0 7 0] flM©£MW£tt&i3V'?, |g 3 © 

*«R>»«iJlftSir5B, 811 (a) (OTrf4;5 
C, ^-**/HMSl 7bfcP»+63yt^d— Ki l 
HH©KWylK*l 7 a iS^y-Y^- Kl 1 1 SB© 
7tO«[JMB»|ctt, Wl 8b^L 
Th7^7ry-F (TG) 4 4#tttt6*lTV^ 
Tfc5 0 r©t§£\ ISl&U<352©^MBJgcl 5 a, 
1 5 blnhfctt F7^7r^- H4 4©-p?nS!l3 2 
aSr^T?EHS^T*5>5 > h7>^7rV- M 414 

V^o |lMS2«')i/l^Sl 5 a t 1 5 btl4, 
h7>^7ry-h44«K'nfl3 2 a ©SJfi-ff? 

J8$*ifcte««© P 3l«« (&!««) 1 7dfc4V)$ 

[0071] flU©itt©«Bic£i*stt©ffift-p. ff 

yft«4 1 Sr#iiic1-^H*(4, ^(R]X(W*[S)t>ff 
UT^**|^(ci2gLTV^t©lB]±T-fc.5^-eS>.5 0 

fc*3, B*, fe©ff9ttH2 (a) i^Cf? 
*T*rtoiiH2 (a) fcHCfcroSrjjrfOT?, 

[0 0 7 21 st, ±E-ett, « 1 SI>*M 2 © ?x;ui 
$1 5 a <!: 1 5 b tf4, t>7V?77y-f44®T'e 
ng!fi3 2 a©*lfc^fc$*ifcffi*«©pi!*«l 7 
dfcj; •jJS^oTVSjJS, 01 2(^^-rj;5(c, ^i© 
^/MWcl 5 a hW,2<D<y^jvm$,\ 5 b £14, nS! 
l3 2ataBtf.t5t»aS*LTt>J:V\ ELk© 1 5 
fc, r©*W©3N©&jfc©«ftfc:|3Vvcii, ttffi£& 
S«Sf*3-Ct51©!>i/Wffittl 5 a tm2©>7ai/l^g«i 
5 b t ©SBttfi«±tf4, £fM£ 1 8 b £5>LT h 9 y 

[0 0 7 3] &oT, F7yX7 7 ^-h44tOTt 

5mfft4<?, ^©^ffi«©^y-y-v/^3tlS4m 
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i- 2 5 ti6j^ o mtkmmmtbzumi-z z t 

So fti-, H 1 3 ft^H 1 5 LTH 1 1 (oicf #£ 

s»mo ss-r ^~^±y-t(omm^m^^xmmt 

5 D Hi 2t^-*-b9yx7r^-h4 4©«iaSs©#| 
Ji)c4rtt6MO / — y-fey■7•tov^T t> ^fcig 

[0 0 7 4] Hi 3(4, Hi lfcjStMOSS-fy-i? 
^yif£ibf££*5fcft©#AtHyjit ^©^ 5 y^f- 
w -y- hSr^o Sfc, Hi 45.t/Hl 514, #ftf^tJo 
It5. gft^f*— Kl 1 1, ?i;H«15a, 15 
b, *+yrtf$ry h25, ^7a- 
4 lS.tHr^e,©^jagB©a:^/v^y K, ^i^ffim-f- 
$©K±©:n#A'3fi"</> (Ev) ©agft©fiB-S:*'+ 
*S:HT"$>S 0 

[0075] r©*^ xff^tttu^Mos hf?y-y* 

*1 1 2kLXp$l<D%2<DV*;vm®l SbtMJ 
jlfe n f ir^/Vf >f 7"V y ■> a yfMO S YyVyXf 
£ffl^5„ Hi 3, Hi 4&VB1 5tlWo 

KWi-s. mmmt. tsmxin mam) -m 
mm m - mm m r$ - t-b t £ 5 -m<o mm m 0 m ui 
?„ rr-ci4, *5^±, «HMdHn^&Rn«rtt»e. 
**, -a©iif^©Mt, ^-^7P-Kt^'i'yffl«4 

li4«Ji$tiTV^5i;1-5 0 

[0076] t-r, ®mmmm? 0 mmmz 

fcV>Ti4, Hi 4 (a) 755 (d) ©ft^^ST, ^® 
*iCo^^T, *-ty7~tf^-.y h2 5rt, giaW3S2© 

^^/v-fflJUci 5 a, 1 5bto£mzwtt*ym t r&. h 

0 14 (a) [^1-4 5 ic, £ftjBttrt©ftg«ft**-r 
yT/KT-j/ h2 5irteii-TS 0 HP*>, Hl3t*1-J:5 

Pd) £i&3ViU ^oy-M|ffil9©S^ (V 
g) SrAtOVtU, YyV7.7 7 f-Y (tg) 44 
©mft (Vtg) £/L^0Vi:L, ^7o-KH 

y^'-K4 2©itt (vofdg) feA*3vii-a. 
[0077] &wr\ Hi 4 (b) tvfijfc, m# 
«g^gKrt©^Wm#Sr=3r-tyT*'7--> h 2 scmESH* 

» CflMMiwi 7) ©mffi (vpd) , y-hmsi 9 

©mfi (Vg) Ki;t-^7c-KW^-F4 2ffl 
mffi (Vofdg) SrW©«ffit«#Lfc**, hyy^7 
7^-h (TG) 4 4©*ffc*/L*:3V£-J-$ 0 
[0 0 7 8] ^V^T, Hi 4 (c) fc*i-J:5fc, 
/<7P-KWvS«4 10tft (Vofdg) JrTlf5. 
»v^. Hi 4 (d) fc*i-i5t, dr+yr^-7-s/ h 

2 5rt,SlSt^20!7iA«j,15a, 15brtl= 
»5««f*#W-rs. ap*>, BH3K3jrj-J:5lc, 

»W^tKW>S«l 7 a 7) ©m 

> ffi (vpd) fei&evfcu i*oy-h«gi 9©«(t 
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(Vg) Sr/WrS Vi1-5 0 hy^^yy^-V 
(TG) 4 4©ft (Vtg) £/L^8 Vi-fS„; £fc 
f£, ^7c-FWyy-F420lt (Vofdg) 

fit (Vpd) Ht^ir*/HWtaUTy-^|WEl 6C 

[00 7 9] rctt, FW^IIl 7 a, y-Xffi 
*16, 7»pnS^Mttl l«Op 

LfcmiE (Vg) tt»2©!>x*«Kl 5 bXtfS2© 
■7^/HWol 5 b«T©nS|3 2 b^ri^S. ilill 

4i-s«m#fci>5, gjt^^- ki i lg&wgn© 

1 5 a rt««SEAH:e«lc*tE 1 1 fc#ffl 
3*i.Sifct>fc, *+!>r#^s/h2 5Sr^trfg2»!> 

fc, 014 (d) t^+i5t, meroffiv^-^n 
- K W 4 l £il UT tS3t««o|B l © 

[0 0 8 0] fcl;:, #»»ffrSrfrft5. VVttffli, 0 
1 4 (e) (f ) , HI 5 (a) (b) 

J; 5 in, £iI*|nov>T, &#&#-eft36£iE?L«r»± 

W*l 7aK«EE (Vpd) , Wttfifil V*WHTf 
«. Sfc, y-hfHii 9fcKwrvH£ (Vpd) & 
tfy-*«fic (v ps ) fc#LT*ir**«*#ffi2fc 

7*-MIE (Vg) , fla.tfJl-t2Vg«*BHlDra. 

twi 7a«i)± (vpd) tmzmm (v P s ) m 

421:3V (Vofdg) SrTOn-f-5 0 
[0 0 8 1 ] jRvvc, ^B*Ogjtffit, ^o|s]Bt(C§ 
Kl 1 1 t*SrJHWi-5. JtflBWIcJ: 0*^- 
-E?Lx-t Ot»&«ffif) 014 (e) 

4 1tM5«S§ («ffi$ffi&]&) tOnSi32a(DI 

Kl 1 l»fc#«$ii5ifcfc/i5 G 4*, gftfj 

K) +ro nil 3 2 b 0X?L£^SttfHWStf 
<J5CoTV^5©T?, H»tt, *ty7*7-yh2 5|^ 

[0 0 8 2] m 1 4 ( f ) , &t>*0 15 ( a ) t 

1 1 1 »©3t«^?L*r*+ y h 2 StORS 

U #»t5. Cirofcfc, 4-f, Hi 3fc>S+J:5fc, 
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4B$|:o^T, *fc, h7^77y-h4 4«lfi 
(Vtg) fc»J6«&:fc, ^o, *-/<7P-FWy 
y-M2©Wfc (Vofdg) &3V«aveft«£f Lfc 
44 . 3fcfSf-*WfflMOS K7^?l 12BKH 
7a©Bti (Vpd) M&3Vimft6ifct> 
fc, y-h«*l9©Bffi (Vg) SrSfJftEtitu g 
7fcM$ro|giro^MS«i 5 »K#UT*+PT#<r 
y h 2 5 m-tZ>%i 2 © 1 5 b comffifcTtf 

>° «*aHl«ttt-C*+3r#^yh2 5|C|fi|i»t>*S« 
3 Jt, 4 m&JEIUfi** y 7*>y h 2 5 

[0 0 8 3]©^, h*Wyffi«17a©te(Vp 

d) . y-i-msi 9 ©ma (vg) , y-*««i 6 

©HE (Vps) , t-^7n-KK^-F42ro 

me (vofdg) fcKfoWifciSWLfc*-*. Yyy^y 
Tf-VAAVmML (Vtg) Sr3VfcJt»T. 
j£ft»&«l , ©ft3K&]E?LS:*+ y 7#*y h 2 5 fciSjfl* 

20 [0 0 8 41 JMIfc, Hi sfc*+J:3l!:, KWvf! 

i$l 7 a©l;e (Vpd) , y-hftffil 9©me (V 

g) , b5^7ry-h4 4ro«ffi (vtg) ( y- 
*«!®l 6 roffifi (Vps) SrS(fottttt««ptfc4 
4, t^7P-KH^-F4 2©«e (Vofdg) 
fcWtettS, HI 5 (b) fcijrf i 5 fc. §*I 
*t»«i-5*«^««ff±^>- KW V**4 

[0085] &^x\ mm&sk^ mi 3(^-t±5 

iC, h7VX77^-h44©Se (Vtg) , 

'o ^«i 6 rome (vps) , t-/^p-Kwyy- 

h4 2©m*t (Vofdg) tHro«ai!:fiM*Ufc4t, K 
l"f>W&l 7 a ©me (Vp d) JrMiVH, y 
-hmttl 9©Bffi (Vg) %®2Vtt&. 3E 

LT{»#ai7jiiigi o 5rt©fla«a6iitiait**» gi# 

[0 0 8 6] *i\ Hi 3 fciSi-J: b in, ^M*fco^ 

T, h7y^77y-h4 4ffltft (Vtg) S.D«^-- 
o ^7n-KU-0'y~N4 2»m{5i (Vofdg) Srffco^ 
jiWS^fLfc**, KMyffl«17a»Sft (v P 
d) Sr3Vt-r5 0 Sfefc, jl^^tLfc^lffB GHR 

ff) w^®*i^^-c, y-hm«i 9©me (v g ) 

9©mtt (v g ) mmmiLti-z, 

[oo8 7] rwt^, mmKommfotD*^) 

B^^ttS,, MOS F7y^^l 1 ZCKW^SE 
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fiivouts) asffiitsii5 0 *fc, mi 5 (d) vmmx 

[0 0 8 8] #aRtTropj*-Ctt. Ell 5 (d) 

K W V?- h 4 2 rotWfci^/cft. S3t*«tf*BB 
*f(^ J: t)«4i-*3t*^iE?Ltt^-^7D- KM >Si 
«4l£iILTfflgl lfcfcfflSitS. 

[00 8 9] Ml 5 ( e ) d!)3Wte*1-J: 5 fc 

a^^vyHrjeftS-ft-c, y-^«H (Vouts) £ 

LfcHftftft^ (Vout= VoutS) SrfttJW-rcit^-e^ 

5, 01 5 (d) ibmmi 5 (e) MhftMk 

fry h 2 5 t3fe*4iE?Lijsaf«*nfc**o«ji#fiM» 
[0090] i©J:5l-t-ci-'<-cwfi : ©lI**>b** 

JMU**0, (VoutS) i^jUfftBE (Vout 

©**wjg«i:fSIi:J:5t, 015 (d) fc^i-JtJS^ 

y H 2 5 *asi!{fc:i-5»f^i«]»{bLfc*tftT?fl5y-x 

T, 015 (e) fc>S+7 4 Jo^JJiS* 
ffl-f-Sif^rot^lc:, y-xafi vouts, VoutNwHwm 

Jt^JLfci*:^!-^ (Vout = VoutS-VoutN) £I&9ffi 

[0 0 9 1] 0l±» ±|BJ|4 0%K«}«ttlc«) 
»IHi:Kffl»!IHIfctr©IBt|ftt)EL-CV^. tffc, «I 

WtyW? h2 5fc#8teiifc**!>7iSSWJl 
«4Lfc3fe*4ftff*s*'r y T#4ry h 2 5 <»1j\zMm 
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i C*ffiT-# s J: 5 fc-rs r fc #t-c* s. 
[0092] r^idiij, %ytm±mx\ t*^mmz% 

5 tH1-Ci *fc. ^4<d||JSco 

h5<DX\ SS4©lfe»©jgKt*jv^Tt), ^lroKffiro 

[0 0 9 3] (IS 5 ©HJfeCQ^ffi) 01 6 14, I5»| 

io fc 5 m o s * - vHz vf- m&M% 

ogMnBUKis^x, Yy^^vyV- V 4 4 aRtf 
!M7f-KW 4 1 tfSfSi it b tiT V » 5 /£ (435 

[0 0 9 4] fcfc, g|tfi, ^4 2Cfi. Il»^x;k 
20 hr*foi9, 1 7 C 7o-Kl/-fyy-h42c 

[0 0 9 5] W±CO±5(C, 85W*tt«J8ttfc*iV>T 

TveAfiw. ^4ro^jt©0ffitrB]«**^^tt5 

[0 0 9 6] tHJ^tf, ±JB©**©JgffiTtt, fl^WTJ 
@ S§ rt T? y - x ft* 5 6 [ - A 77 * t ^ ■>■ ^ b 4 5 7 4 

y^evzm&Lx^^AK yjyt^VK&mcfem 

*fc, P^iWS^l l±(Dniai3 2 a, 3 2brtlC^ 
lWS20i'i/^Sl5a 1 15b*^LTV>5 
■o *\ nll32a, 3 2b©ftfc"3t. piOi^if 

nmMft^niAv% 2 co t^,vm®i 5 a , i5b^ 

[0 0 9 7] pSwfflsi itfflv^a#, 

%x®w LtcmRtf&®®<Dmit®z-r^x®fc£it 

o [0 0 9 8] 
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fcfcv^T tt, S3t^«-C'^4 L fc3!H83= flfflf 

•tsim*mi9m-rz¥gtk&GLx^&. lot, 

««A»b»«««fc[«ai4> 5 3fe«£«ffi©ifch,*fM»-*-a 

v ^x t mm ft tmta LWift tz^m 

-ft, aHRK#fflf#SJ:5K1-&ii:W-et5. 
[0 10 0] r*UcJ;!3, gjfeB£»t\ *»oRli>K:* 

[Ell] *»W<0*l<0^*»Jg«fcfi55MOSfflW> 

xh%„ 

[gi2i (a) b, [sjc<, iiffl i - im^?mm 
mxfoz, (b) i±, (a) ©n-ii«tft3, 

ffiS^tt (Ev) «B±©«fto«fr**rH-e*5. 

[1! 3] HI ©MOS^^-^irV1f©;£ft©I5]Jg#| 
[04] *»IJi©!6l©iSft©$fflW!R3MOSg^ 

[El 5] H^frfflMfcasttSSft^VJi-- K, !7^/v 

tf*©B2Z3B©:**/i' ! * ! '<v K, WfcWFffOBU:*!) 
^t'*^ (Ev) ©«ft©fltfS:^-t-«SBl 
©1) T-&5 0 

[H6] H4©«HIHKfclt5S*^'f*-K» jrxA/ 

x*A"¥w^v (Ev) ©JEftc^t^-t^Sg 
©2) T*fc§ 0 

IB 7] (a) fi, #»H©g2©jgiS©JBfflfc{83M 
O SM-f * -5?-fe^f-ro*ttH*rt©3|R-©«®S:^ 
1", Hl©I-I«(vi»5»f®ElT-&5 0 (b) Hi, ft 
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El (a) ©Ill-miU^, (Ev) ©Mil 

<o&it nmf-tma -e * 5 . 

[El 8] #^©®3©»i©fl5I^#,5MOSM^ 
X'&Z. 

[El 9] ftt<, B8©lV-lv»fcJB5l»ffiBT?*>.6. 
[HI 0] #3^©»H©*ji©^ffiiC-£S5MOS3H' 
^-v^y^©WM#ft©*^W7? hSr^1-¥ffi 

mxhh a 

i» [Ell 1] [5JIX, Ell 0©V-Vi»£JB5*fEH-e*> 
5„ 

[Ell 2] ftlX, N7>-x7r^-hiJ.r/^©^ffl§|5 

[Ell 3] |BJC<, Ell OWll llEjjrJ-MOSSW 

[eh 4] eh 3o#«iiifca8ttaa*^'f^-K, c 
» ±©a:^^^/w (ev) ©*fc©«**ij*-r*a;B 

(£©1) 

[Ell 5] EJl 3©#JtSIWfcj3itSS*^*-K, 9 

iroi^/^L/^ ( Ev ) (Dmt^m^B-t^m 

(*©2) -?*>$„ 

[Ell 6] **W©IB5©m6©^fitflR5MOSai^ 
ElX-feS. 

■ [^©isw] 

11.11a Sffi 

15a, 4 3 9Ha9*MUk 
15b ff2 0^3:/U|W 

1 s c P ®m® 

1 6 y-*fc« 

1 7 (mmmmmm 

17a KK^i 

i7b f-p^/uK-^a 

17c, 1 7 d 

o i s, 1 8 a, 1 8b v-timm 

19 y-nw 

2 5 *+3T*4ryh (fcaJMiil ; #»£*«?© 

3 2a, 3 2b nil 

4 1 ^7n-KWyt* 

42, 42a, 42b, 42c ^7P- KL^f V 

44, 44a F5^7ry-F 

5 9a, 5 9b VSCAN«| 

» 6 0a, eob mmm 
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6 1a, 6 1b VSCANttl 
62a> 6 2b VDDMS 

7 1 7k¥H\m 

72a, 7 2b HSCANffiKI 

73a, 73b x-mnmm&m 

101 mm* 

102 VSCANK»**E1B 

103 vDDe»*atia«f 

[01] 
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104 HSCANAMSH1II 

i o 5 fir#w^ia» 

107 Rftffi-ftitfltt?- 
1 0 8 #JE*SI1K 

iii saa^a— k 



[El 2] 



U2 1U 




72 a, 72b : HSCANfltttH 
107:**<I«*HJ?]«f?- 
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